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RINGELMANN SMOKE CHARTL/ 
By Rudolf Kudlich2: 


Wherever smoke abatement is discussed, the Ringelmann Smoke Chart sooner 
or leter receives attention. It is strange that, though this chart is so 
commonly used and is of comvaratively recent origin, its source and early 
history have been almost entirely forgotten. Recently an inquiry as to its 
source, addressed to the secretary of a smoke-abatement organization abroad, 
after eaaeins through several hands reached the Bureau of pee 


The Ringelmann Smoke Chart, giving. shades of ae eesneh the density 
of columns of smoke rising from stacks may be commared, was developed by a 
Professor Ringelmann of Paris. Professor Maximilien Ringelmann was born in 
1661, was professor of agricultural engineering at 1'Institute National 
Agronomique and Director de la Station d'Essais de Machines in Paris in 1888, 
and still held those positions in 1930. He is the author of several text 
books on agricultural engineering. 


The chart apparently was introduced into the United States by William 
Kent in an erticle published in "Engineering Nevs" of November 11, 1897, 
with a comment thet he had learned of it in a private communication from a 
Bryan Donkin of London. It was seid to heve come into somewhat extensive 
use in Eurove by that time. Kent »vroposed in 1899 that it be accepted as 
the standard measure of smoke density in the standard code for power—plant 
testing thet Wes being formulated by the American Society of Mechanical 
Engineers. ; 

The Ringelmann Chart was used by the sie insens of the Technologic 
Branch of the U.S. Geologicel Survey (rhich later formed the nucleus of the 
present Bureau of Mines) in their studies of smokeless combustion beginning 
at St. Louis in 19°0l!, and by 1910 hed been recognized officielly in the 
smoke ordinance for Boston passed by the Massachusetts Legislature. Since 
then many city ordinances have accented it as the standard for Perens smoke 
dens ity. 


In 1908 copiés of the chart were prenared by the Technologic Branch of 
the U.S. Geological Survey for use by its fuel engineers and for public 


1/ The Bureau of Mines will welcome reprinting of this naner, provided the 
following footnote acknowledgment is used : "Reprinted from U.S. Bureau 
of Mines Information Circular 6858," 

2/ Assistant to chief engineer, Mechanical Division, U.S. Bureau of Mines. 
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distribution. Upon its organization in 1910, the Bureau of Mines assumed this 
service together with the other fuel-testing activities of the Technologic 
Branch, 


The Ringelmann system is virtually a scheme whereby graduated shades of 
gray, varying by five equal steps between white and black, may be accurately 
reproduced by means of a rectangular grill of black lines of definite width 
and spacing on a white background. The rule given by Professor Ringelmann by 
which the cards may be reproduced is as follows: 


Card O — All white. 


Card 1 ~ Black lines 1 mm thick, 10 mm apart, leaving white epaces 9 mm 
square, 


Card 2 — Lines 2,3 mm thick, spaces /,/ mm saute. 
Card 3 - Lines 3,7 mm thick, spaces 6,3 mm square. 
Card 4 ~ Lines 5.5 mm eirde: spaces 4,5 mm square, 
Card 5 - a black, 


Copies of the chart may be obtained free upon request of the pisserers 
Bureau of Mines, Washington, D.C. 


To use the chart, it is hung on a level with the eyc, about 50 feet from 
tho observer, as,nearly as possible in line with the chimey. The observer 
glances from the smoke as it issues from the chimney and notes the number of 
the chart most nearly corresponding with the shade of the smoke, and records 
this number with the time of observation. A clear chimmey is reeorded as No, 
O, and 100 percent biack smoxe as No, 5. Observations are repeated at one- 
fourth or one-half minute intervals, The readings are then redueed to the 
total equivalent of No, 1 smoke as a standard. No. 1 smoke being 20 percent 
dense the percentage density of the smoke for the entire period of observation 
is obtained by the formla;: | 


Equivalent units of No, J smoke x 0,20 


Number of observation = percentage smoke density 


Following is a convenient form for recording and computing the percentage of 
smoke density. 
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